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FOURTH Al-JNUAL 
S\11 NE DAY 
tJovember 3, 1960 
Animal Husbandry Department 
Agricultural Experiment Station 
South Dakot� State College 
Collece Station9 Brookincs, South D�kota 
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Program in Livestock Pavilion 
Chairman: R. C. Wo.l1lstrom 
Gestation rations with varying alfalfa levels 
( sows in confinement) 
Antibiotics in swine rations 
R. c. Wahlstrom 
Feeder space requirement for pigs 
Oat rations with supplemental lysine 
R. W. Seerley 
Progress in swine breeding research - J. w. McCarty 
Meat cutting and carcass measurement demonstration -
R. D. Schub loom 
Lunch 
Weight and backfat contest -- free ham for winner 
1:00 Remarks - Dean o. G. Bentley 
1:10 Management tips for efficient swine production -
L. J. Kortan 
1:30 Specific-pathogen-free ( disease-free) pigs - N. 
Underdahl, University of Nebraska 
2:30 Developments in swine artificial insemination -
J. F. Wagner 
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Year - ·  
1953' 
1954 
,1955:-
.1956_ 
1957-
' 1958 
r 
./ r · ' 
·: .Table' L - Average·. Ba�_kfat by' Year and Sex 
South Dakota Station· Duree Line · · · 
:B oa rs I ,  Gilts - Barrows 
No. 
.Pigs 
12 
11 
- 24 ·-" 
.14 
15 
14 
Prob_e_ - ; 
Adjusted· 
tb 200# 
Live wt. 
1.27 
1.2_4 -
.i.31. 
1.-24 
1.33 
-i-.oo-
No. 
Pigs 
,· _3 1 
' ' 
70 
61 
, 37 
54 
38 
.·Probe ,Probe 
Adjusted· Adjusted-
ta.,·200:/f-- . No. to 200# 
Live wt. �Pigs Live, Wt. 
i .'3 8 - '28 1.53 
i.-32 _61 1.50 
1.50_ 32 1.56 
1.32 
-- , ·16 1.56 
1.44- 16 ;i..59 
- i-.34 ;32 1.55' 
•, ' . 
. \ : 
·Total 
I '- ' 
"No •. 
Pigs-
7� 
.142 
117. - I 
67., .
. 
85 
84 
Probe 
Adjusted 
rio 2091/= - ' 
'-Live Wt. 
· : L 42 · 
i.40 
1.-liB 
" 
1.38 
:i;.44'. - 1.37_· - '; 
,·,j_ 
• -J 
11959' 8 1.10' 47., '1.22 19 1.39: ,74. ' .,1.2� :• .. .-r ·7 l,'Jeighte d ' 
I 
._ l �ear.i_ 
' ' • ,  
98 1.23 . '338 
' ' 
1-37 
- \ 
" -
204 
, ,. 
' 1.52 640'" .J:.40 
' I 
expected in ·consideration of' the fact t hat each season 'there, was -selection" for several : - r I • • • ( ' • < \ ' ' ' � .other traits be_sides back.fat. ·Whatever selection· there may":P,ave been for- back.fat 
. was 'diluted by at�ention tq performance ·and indi viauali ty. - This points up· the \ 
necessity of selecting for as :fe�·trait·s_ as po'ss_ible in order to make; i;ioticeable 
progress. 
JI 
Concurrent, carca.ss· data were, collected each season on samples of .pigs from --
. �he line. A summary of_these .data is-shown in Table 2. 
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'N'IJDlber 
Carcasses 
8 · 
29 
19 
16 
9 
30 
: 34 
" , 
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.-. Table 2. ·Carcass· Summary, South Dakota Station'Duroc Lin�_ 
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i _I 
'1953 thr ough i959 
Slaughter· -
Weight. 
206' '• 
211 
·_206 
201 
203� 
_-213'.'' , _ ", 
202··· t, 
.�-Average ' ; 
- Backf'at · 
- ' 1.82'' '. 
1.66 ' 
;i..63 
l.54 
1.59 
L�7· · 
1.50 
' -
,-
Average 
Carcass._ 
Length. 
' 28.8 
·:29.1 
28.6� 
29_.2 _, 
:29.1 
29.�. 
29_.9 
-( 
I ·- '� • ' , ' \.. - J 
Carcass· riumbers are limited in at least twq seasons._· However, there ·is a-st�ong 
-- . 
suggestion that marke_t Jiigs have become less fat. At ·the same time there has been 
an' impro vement in. carcass -length. AgS:ip t_here are non-consistent sea'.sonal-. changes 
for b::>th these tra:J:ts'. Loin -eye meap-µremen ts :are avaiJ.ab le for some of ·the carcasses.·; � 
These suggest that, there has been an associated :improv�ment in. loin eye· fil.ea. -_ , . -
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;_ A her,ftability es't.imate · of the· order: of- :40,' has- been- .calculated· from these 
.di'ta . . An estimate . of .this' size" indicates(' that :abo,u:t ·4o per· cent of the'�observed 
differences in hackf4t . are dile- 1to. genetic ·diff�r�nqes .among a,nimals for,' qac�at � . . . 
This e�timate is, among those. ·With the higher ··values . for performance: traits of swine:� ... :r�- :says·· that ·wlien selectipg':tq'r_ l�.ss:backfat ·alon�� . ._ol:l·s�:rvabi� -progres<s irLredµqing · 
. ,_ back:f'at _should,'be- ·made. � . - - " ' . ' . ·, r ' .. . . . . : - . • . , ', , . <. - ·  ·_ . -� - ' '  
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SOUTH DAKOTA STATE COLLEGE 
Brookings, Soutli Dakota .. 
Animal Husbandry Department 
Agricultural Experiment Station 
A. H. Swine 2 
November, 1960 
Dehydrated Alfalfa Meal for Brood Sows Kept Continuously on Concrete 
Richard c. Wahlstrom and Robert w. Seerley 
Confinement feeding of growing-�inishing pigs has been increasing at a rapid 
rate during the past few years. Results of this method of feeding have indicated 
that pigs grow faster and require only slightly more feed than when fed on pasture. 
It is only natural then that the question has been asked as to whether brood sows 
.too can be kept in confinement on concrete.dry lot during their entire gestation 
and lactation periods. 
Improved reproductive performance of sows has been reported when alfalfa meal 
was included in gestation rations that were not fortified with B vitamins. However, 
a lack of research exists on the value of dehydrated alfalfa in present day rations 
that are fortified with minerals, vitamins and antibiotics. The experiment reported 
here was designed as a long-term study in which the value of dehydrated alfalfa meal 
is being studied continuously from weaning through reproduction and lactation with 
.swine that are confined to concrete dry lot. 
Experimental Procedure 
The forty-four gilts used in this trial had been fed rations containing four 
different levels of dehydrated alfalfa meal for weaning to market weight on concrete 
dry lot. As each gilt reached a weight of. approximately 200 pounds she was placed 
on this experiment in the lot which received the same alfalfa level as she had been 
fed previously. The four levels of alfalfa were o, 2.5, 5.0 and 10.0 per cent. The 
gestation rations shown in table 1 were hand fed at approximately 5 to 6 pounds per 
day; These rations contained approximately 15.5 per cent protein and were also fed 
during the pre-gestation period. Breeding was started in early November when the 
gilts were about 8 months of age.· Gilts that did not conceive or did not come into 
heat after a two month breeding period were sacrificed and their reproductive tracts 
examined for abnormalities. · 
Approximately 5 days before the gilts were due to farrow they were brought to 
the farrowing house and placed in individual pens. They remained in these pens 
until the pigs were weaned at six weeks of age and the sows were returned to the 
gestation lots. The lactation ration shown in table 2 was hand fed twice daily at 
a level that the gilts received all the feed they would clean up. 
During gestation each lot of gilts had access to an inside pen 14 by 20 feet 
with an adjoining outside lot 14 by 20 feet. The individual pens used during 
lactation were 8 by 8 feet. Floors were concrete in both gestation and lactation 
pens. 
Table 1. 
-----· 
Lot 
Alfalfa level, per cent 
Ground yellow corn 
Ground oats 
Soybean meal 
Tankage 
Dehydrated alfalfa meal · 
Dicalcium phosphate 
L:i.mestone 
Trace mineral salt 
Vitarriin-antibiotiC s�pple�ent 
Table 2� 
Lot 
·Alfalfa level, per cep.t -
Gr6lind yellow corn· 
Ground oats 
Soybeai:i meal 
Tankage 
·. , •  
Lin Peed oil meal 
Dehydrated alfalfa meal 
Dicalcium phosphate. · ·· 
Trace mineral salt 
Vitamin-antibiotic supplement 
. Composition of 
' •. ' I  . • ' 
l 
0 
. 4�.5·. 
42.5 
9.9. 
.. . 
3 .3
· 
.  
o.6 
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· Composition of 
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gestation rations 
2 
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4� �5 
41 . 5 
" 
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0.3 
• ' " '  
•' 
. .... 
lactation rations 
2 
2.5 
6l.2 
• '  
16.3 
.. 5-.65' 
: 5.65 " 
3.0 
2.5 
.. · 0�95'' 
0.5 
0.25 
3 
' 5 .o 
�% .5 
40.5 
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,• 
. '3.1' 
" 
.· . '  • :  '• 
5.0 
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0.5 
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3 
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-5.45 
' ' 3.0 
5_.o 
Q.85 
0.5 
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4· • 
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3��� 
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Results 
A summary oi' the results is shown in table 3. A marked difference in the number 
of gilts farrowing was observed. In Lot 1 four gilts did not conceive. Two gilts 
were never observed in heat. Examination of the ovaries of these two gilts indicated 
one to be non-functional while the other appeared normal. The other two gilts were 
both bred but did not conceive. One of these gilts was observed in heat and was 
slaughtered but the other gilt was never observed in heat and was retained in the 
experiment. 
Only one of the gilts in Lot 2 did not come into heat. Her ovaries were cystic 
at time of slaughter. Three other gilts in this lot appeared to conceive with the 
first service but when they did not farrow they were slaughtered. All of these gilts 
exhibited ovary abnormalities which were probably the reason these gilts did not show 
heat periods. 
All of the gilts in Lot 3 and 10 of the gilts in Lot 4 settled to the first 
service. One gilt in Lot 4 did not come into heat and her ovaries appeared non­
functional at the time of examination. 
Although the number of animals is small and definite conclusions cannot be 
drawn from one farrowing performance the following observations may be made: 
1. Of the gilts allotted for breeding only 63.&fo farrowed that were fed 0 and 
2.5% of alfalfa while 100 and 90.9"/o of the gilts farrowed that were fed 5 
and loo/o of alfalfa respectively. 
2. Number of pigs farrowed, live pigs farrowed, and number of pigs weaned were 
higher in the lot fed loo/o alfalfa. 
3. Individual weaning weights of pigs were higher from sows fed 0 and 2.5 per 
cent alfalfa. However, average litter weaning weights of sows fed lCl'/o 
alfalfa was approximately equal to the average litter weights of those 
fed 0 and 2.5'/o alfalfa because of the difference in the number of pigs weaned. 
Table 3. Dehydrated Alfalfa Meal for Erood Sows in Confinement 
Lot 1 2 3 4 
Alfalfa level, per cent 0 2.5 5.0 10.0 
No. of gilts 11 11 11 11 
Av. pre -breeding wt • , lb • a 272 273 270 268 
Av. pre-farrowing wt., lb.b 442 431 419 435 
Av. wt. at weaning, lb. c 419 410 405 389 
No. of gilts farrowing 7 7 11 10 
Av. no. live pigs farrowed 7.7 7.0 7.8 9.6 
Av. no. stillborn pigs o.6 o.4 LO 0.3 
Av. birth wt., pigs, lb. 2.91 3.02 2.93 2.84 
Av. litter size, 42 days 6.7 6.o 6.o 7.5 
Av. wt. of pigs, 42 days, lb. 22.4 22.6 19.1 19.7 
a One week prior to the start of the breeding season. 
b Approximately 5 days before farrowing. 
c At end of 42 day lactation period. 
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Feeder Space Requirement For Growing-Finishing Swine 
Richard c. Wahlstrom and Robert w. Seerley 
Due to trends in confinement rearing, automation , increased equipment costs , 
complete mixed rations and other factors ,  the feeder space requirement for growing­
finishing swine neecare-evaluation. Adequate feeder space must be provided for 
optimum pig performance. 
Two experiments were designed to evaluate the feeder space requirement during 
the winter and summer months. Since pigs seldom eat during the heat of the day, 
especially when fed outside, it is possible that the winter and summer feeder space 
requirement is different. The winter experiment compared two, three, four , five ,  
and six pigs per feeder space . The summer experiment compared four , five ,  five 
and one-half , and seven pigs per feeder space. 
EJCperimental Procedure 
In experiment I ,  thirty-one purebred weanling Duroc, ·Hampshire, Spotted Poland 
China and Yorkshire pigs were equally allotted on the basis of breed , weight, sex, 
and general appearance. Since the pigs were confined to small concrete pens,  it 
was not possible to keep the number of pigs equal in all lots . However , check lots 
were used where possible . The pigs were subjected to standard management practices 
as outlined for the experi�ntal herd . Weber-French �egular half No . 4 feeders were 
used for this experiment. Table 1 lists the ingredients in the ration which was 
provided for all lots. 
The design of the second experiment was similar to experiment I ,  except more 
pigs were used per pen. 
Table 1. Composition of ration 
Ground shelled corn 
Soybean meal 
Tankage 
Limestone 
Dicalcium phosphate 
Trace mineral salt ( Hi zinc ) 
B-vitamins 
Aurof ac 10 
To 110 lbs .  
809.5 lbs. 
125.0 
50.0 
2.0 
7.0 
5.0 
1.0 
0.5 
110 to 200 lbs . 
900.0 lbs . 
57.5 
23.0 
6.o 
7.0 
5 .o 
1.0 
0.5 
Results and Discussion 
Results for Experiments I and II are shown in tables 2 aud 3 respectively. In e 
experiment I the average daily feed consumption, and average daily gain were 
approximately the same for all lots, except lot 6. Six pigs per feeder space 
seemed to decrease feed intake and growth rate. 
Lots 1 and 2 {each two pigs per feeder space) reached market weight earlier 
and made more efficient gains. 
The results of the summer experiment, Experiment II, showed that performance 
·· 
was about the same for all lots. Pigs in lot 4 {seven pigs per feeder space) gained 
slightly slower and ate less feed than pigs in lots 1 and 3. Yet Lot 4 bad th:! best 
feed conversion. 
Summarizing, one feeder space per six pigs is probably adequate. No particular 
difference in feeder space requirement was observed between the winter and summer 
trial. The eating habits of the two experiments varied considerably. Since both 
groups were fed outside, apparently the temperature caused the winter group to eat 
during the day; whereas the summer group ate during the night and early evening. 
Although the weight of the pigs was not exactly the same between the winter and summer 
groups, there� enough similarity to assume that the winter pigs ate more feed and 
required more feed per pound body weight gain. Therefore, the winter pigs probably 
spent more time at the feeder. More research with more than six pigs per space must 
be conducted in order to establish the maximum number of pigs per feeder space with 
optimum performance. 
Table 2. Experiment 
Lot No. 
No. pigs per feeder hole 
No. pigs per lot 
Av. initial weight, lb. 
Av. final weight, lb. 
Av. days on test 
Av. daily gain, lb. 
Av. daily feed, lb • 
Feed per lb. gain, lb. 
Rep I 
Rep II 
Av. 
Rep I 
Rep II 
Av. 
Rep I 
Rep II 
Av. 
Rep I 
Rep II 
Av. 
Rep I 
Rep II 
Rep I 
Rep II 
I. Feeder 
1 
2 
4 
77.5 
55.5 
06.b 
i97.o 
200.2 
198.6 
63 
84 
73.5 
1.89 
1.72 
l.80 
6.92 
6.34 
b.59 
3.66 
3.68 
3.67 
space requirement, Winter, 1959 
2 3 4 5 6 
2 3 4 5 6 
6 6 4 5 6 
77.3 77.7 79.2 76.6 79.2 
54.7 55.3 56.2 55.4 54.7 
66.0 6o.5 6f:r 66.o 66.9 
207.8 205.7 i97.o 206.6 200.3 
201.2 201.8 204.7 202.8 194.8 
204.5 203.7 200.9 204.7 197.6 
63 70 63 70 70 
84 84 90 84 90 
73.5 77 75.5 TI 80 
2.07 1.83 1.87 l.86 1.73 
1.74 1.74 1.65 1.76 1.56 
r.-sg 1.78 1.75 I:OO' 1.63 
7.61 6.95 7.42 7.41 7.14 
6.18 6.57 6.81 6.55 5.68 
6.79 � 7.0t) � 6.32 
3.67 ... 3.8o 3.97 3.99 4.12 
3.54 3.77 4.12 3.73 3.65 
3.60 3.78 4.05 3.85 3.87 
e 
Table 3. Experiment II. Feeder spa ce requirement, Summer, 196o 
1 2 3 4 Lot No. 
No. pigs per feeder space 4 5 5�1 7 
No. pigs per lot 12 10 11 14 
Av. initial weight, lb. 32 .1 32.2 33.0 32.0 
Av . final weight, lb. 185.5 173.8 188.6 178.9 
Av . daily gain, lb. 1.55 l.44 l.58 l.47 
Av. daily feed, lb. 4.50 4.22 4.76 3.97 
Feed per lb. gain, lb. 2.90 2.93 3.01 2.70 
1 One pig died. 
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Growth Rate, Feed Efficiency and Feed Consumption of SWine Fed Erythromycin 
Lawrence Carson and Richard c. Wahlstrom 
Experiments conducted at this station and reported at Swine Field Day, 1958, 
indicated that erythromycin increased gains and improved feed efficiency of growing 
pigs fed complete mixed rations. In 1959 we rep:>rted that erythromycin appeared to 
be unpalatable when fed in protein supplements. This experiment was conducted to 
study the effect of erythromycin when included in the protein supplement, the ground 
corn or in the complete mixed ration. Feed consumption, growth rate and feed 
efficiency were the criteria used to evaluate this antibiotic. 
Experimental Procedure 
Sixty-six weanling pigs were allotted as equally as possible into 11 lots of 6 
pigs each. These pigs were fed and housed in concrete dry lot. Lots 1 through 8 
were fed ground corn and protein supplement free-choice and lots 9, 10, and 11 were 
self-fed complete mixed rations. The ration composition is given in table l. 
Erythromycin was added at a level of 25 and 50 grams per ton to each protein 
supplement, to the ground corn and to the mixed ration. 
Ground yellow corn 
Soybean meal 
Linseed meal 
Tankage 
Table 1. 
Dehydrated alfalfa meal 
Dicalcium phosphate 
Trace mineral salt 
B-vitamin supplement 
Composition of Rations 
Supplement A Supplement B 
lbs. lbs. 
6o.o 
37.0 
37.0 20.0 
20.0 12.5 
2.5 2.5 
0.5 0.5 
Summary of Results 
Mixed Ration 
•.ro Wo lbs. l00-200 
lbs. lbs. 
78.4 88.9 
13.1 6.o 
2.0 
1.2 
o.6 
0.5 
0.1 
The results of this trial are summarized and presented in table 2. The 
following observations are worthy of note: 
lbs. 
1. Protein supplements containing either 25 or 50 grams of erythromycin were 
consumed in very small amounts during the first week. Consumption 
increased steadily during the first few weeks but only U:>t 5, fed 25 
grams of erythromycin in supplement B equalled or exceeded the consumption 
of supplement of Lots l and 4 during the first 5 weeks. 
2. When the erythromycin was included in the ground corn (Lots 7 and 8), corn 
consumption was markedly reduced and protein supplement consumption increased 
during the first week. Corn consumption increased to equal that of the 
control lot (Lot 4) by the second week but supplement consumption remained 
somewhat excessive throughout the trial. 
3. 
4. 
Feed consumption was reduced only slightly and only during the first week 
when complete mixed rations were fed. � 
D�ily gain was directly affected by protein supplement consumption during .., 
the ·first few weeks. Faster gains were obtained in the lots that consumed 
the most protein and the slower gains were in those lots that consumed 
the least supplement. Pigs in Lot 6 grew very slowly until their 
consumption of supplement increased to an adequate level. 
5. All lots of pigs fed erythromycin at 25 grams per ton gained faster than 
the pigs fed similar rations without erythromycin. The faster gains were 
obtained in I;Jt 5 fed ground corn and supplement B with 25 grams of 
erythromycin in the supplement and Lot 7 fed the same ingredients but 
the erythromycin was mixed in the ground corn. 
6. A level of 50 grams of erythromycin in the supplement reduced gains 
slightly, whereas this same level of erytbromycin in the ground corn or 
mixed ration increased gains. 
7. Feed efficiency was somewhat variable. The most efficient gains were 
made by the pigs fed the complete mixed ration containing 50 grams of 
erythromycin per ton. 
. '  . 
. ': ·, 
- • 
Table 2. Erythromycin in Swine Rations 
Lot l Lot 2 Lot 3 Lot 4 Lot 5 wt 6 Ict 7 wt 8 wt 9 Lot 10 Lot 11 
Ration Supp A Supp A Supp A Supp B Supp B Supp B Supp B Supp B Mixed Mixed Mixed 
Corn Corn Corn Corn Corn Corn Corn Corn Ration Ration Ration 
Erythromycin, gm/ton a 0 25 50 0 25 50 25 50 0 25 50 
No. of pigsb 6 5 5 6 6 5 6 6 6 5 6 
Av. initial wt., lbs. 31.7 31.2 32.2 31.5 31.5 30.6 31.5 31.3 31.3 32.4 31.5 
Av. final wt., lbs. 184.7 191.2 179.2 183.3 206.3 166.2 205.7 198.2 200.0 201.4 204.2 
Av. da. gain to 100 lb • l.09 l.14 l.07 1.01 1.35 o.88 1.41 l.25 l.o8 l.19 1.14 
Av. da. gain 100-200 lb. 1.54 1.66 1.61 1.64 1.90 1.77 l.82 1.66 1.84 l.8o l.93 
Av. da. gain, period, lb. l.30 1.38 1.28 1.30 1.61 1.17 1.61 1.46 1.51 1.53 1.57 
Av. daily feed, lst wk. 
Corn, lb. 1.21 1.40 1.31 l.24 1.36 1.02 0.33 0.14 1.36 1.11 1.19 
Supplement, lb. 0.24 0.05 0.01 0.36 0.05 0.02 1.02 1.19 
Second week 
Corn, lb. 1.17 2.21 1.29 1.55 1.76 1.17 1.66 1.55 2.21 2.54 2.26 
Supplement, lb. o.4o 0.31 0.26 0.52 o.48 0.05 0.85 1.26 
Entire period 
Corn, lb. 4.17 4.21 4.24 3.78 4.74 3.46 4.51 4.04 
Supplement, lb. 0.78 0.58 0.59 0.75 0.69 0.74 1.01 1.10 
Total, lb .  4.95 4.79 4.83 4.53 5.43 4.20 5.52 5.14 5.13 5.29 4.99 
Feed per lb. gain, lb. 3.79 3.47 3.77 3.48 3.36 3.61 3.43 3.52 3.41 3.46 3.17 
a Erythromycin added to protein supplement in Lots 2, 3, 5 and 6, to the ground corn in Lots 7 and 8 and to the mixed 
ration in wts 10 and 11. 
b Initially 6 pigs per lot. Four pigs were removed early in the experiment because of poor performance. 
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EFFEal?S OF ANI'IBIOI'ICS IN SWINE RATIONS 
Richard c. Wahlstrom and Robert W. Seerley 
The use of antibiotics and certain other antibacterial agents in rations for 
growing swine 'has been hailed as one of the most important developments in swine 
nutrition in the last ten years. Although the use of antibiotics has become quite 
commonplace in swine rations, their continuous use in swine feeds has raised the 
question as to whether an antibiotic loses some of its effectiveness when fed 
continuously in a swine feeding program. 
The object of this experiment was to determin� the effect on rate of gain and 
feed efficiency of some of the newer antibiotics in relation to an antibiotic 
(chlortetracycline) that has been fed in the South Dakota Station herd for a number 
of years. 
Experimental Procedure 
Experiment I (Winter 1959). Seventy-two weanling pigs averaging approximately 33 
pounds in weight were allotted according to sex, weight, and litter into twelve 
lots of six pigs each. All pigs were self-fed the complete mixed basal ration shown 
in table 1. The pigs were housed and fed on concrete floored lots. Two replicated 
lots of pigs received each of tlE following experimental treatments: 
To 110 lbs. 110-200 lbs. 
grams/ton grams/ton 
Lot of feed of feed 
1 Control 
2 Control t chlortetracycline 50 25 
3 Control f erythromycin 20 10 
4 Control f SPS (41.81> streptomycin, 75 37 .5 
16.41' penicillin, 41.8J1i sulfa-
quinoxaline ) 
5 Control t Pro-strep (25% penicillin, 50 25 
15°}, streptomycin ) 
6 Control t Tylosin 4o 20 
Experiment II ( Summer 196o • The basal ration remained the same as outlined for 
experiment 1 Table 1 • The experimental treatments were: 
To 110 lbs. 110-200 lbs. 
grams/ton grams/ton 
Lot of feed of feed 
l Control ;.c�etracycline 2 Control 25 12.5 
3 Control f arsanilic acid 90 90 
4 Control t SPS 50 25 
5 Control f Pro-Strep 40 20 
6 Control /. Tylosin 20 10 
Ground she lled corn 
Soybean meal ( 44� ) 
Tankage ( 6<:Yfo )  
Lime stone 
Dicalc ium phosphate 
T .  M .  Salt ( Hi Zn) l B-vitamin supplement 
Table 1 .  Composition of basal ration 
To 110 lb s .  
lbs .  
810 
125 
50 
7 
2 
5 
1 
110-200 lb s • 
lb s .  
900 
58 
23 
7 
6 
5 
1 
1 Furnishe s 1 mg . riboflavin, 2 mg . pantothenic acid , 4 . 5  mg .  niac in , 5 mg . choline , 
and 5 mcg .  vitamin B12 per pound of ration . 
Results and Discussion 
Summarie s of the two experiments are shown in Tab le s  2 and 3 .  
Experiment I .  During the intial twenty-four day feeding period , pigs fed each 
of the antib iotics or antibiotic combinations gained considerably faster than the 
control pigs . Pigs fed erythromycin gained 0 . 16 pound per day faster than the 
controls , while the othe r  antibiotic -fed pigs gained from 0 . 29 to 0 . 35 pound per 
day faster than the controls . Feed effic iency was improved by about . 2  to 11 
per cent during this period . 
A similar response to antibiotic feeding was ob served from 60 to 110 pounds . 
During this period the antibiotic -fed pigs gained from 0 . 30 to 0 . 42 pound per day 
more than the control pigs . All antibiotic s improved feed effic iency during this 
period . During the finishing period ( 110 to 200 lbs . )  the control pigs gained at 
about the same rate as did tho se pigs fed antib iotic s .  
The results for the entire feeding period also showed an improvement in rate 
of gain when each of the antibiotic s was fed . Tylosin ,  streptomyc in-penic illin ­
sulfaquinoxaline mixture , and penicillin-streptomyc in improved gains approximate ly 
13 per cent , while chlortetracyc line and erythromyc in improved gains 7 to 8 
per cent . Pigs fed the "newer" antibiotic s gained slightly faster than those fed 
the "older" antib iotic s in thi s trial . Feed effic iency was approximate ly the 
same for all lots ,  except lot 4 ( SPS ) which was more efficient . 
Experiment II . Pigs fed the antibiotic s and arsanilic ac id gained faster than the 
controls by 4 to 15 per cent . The trend for faster growth was e stabli shed early 
in the trial . Tylosin and chloztetracyc line improved gains 15 and 13 per cent 
re spective ly. Feed consumpt ion was greater with the antibiotics and arsanilic ac id 
than the controls . The control and arsanilic acid lots had the best feed 
effic iency by approximately 3 to 6 per cent . 
While antibiotic s have been used continuously for a number of years in rations 
at. the experiment farm, it appears that antib iotic supplemented rations continue 
to support more growth than rations without antib iotic s .  
Table 2 .  Experiment I. Effect of Antibiotics in Swine Rations 
Lot l 2 3 4 5 6 eTreatmentl Control c E SPS PS T 
Level, f!JIJ/ton None 50-25 20-10 75-37 - 5  50-25 40-20 
No . of pigs 112 112 12 12 12 12 
Av . initial wt . , lb .  33 .6  32 . 5  33 .2  33 . 1  33 .2  33 . 2  
Av. final wt . ,  lb . 199 · 5  204 .o 201 .9 204 .2 203 .8 207 .2  
Av . days on exp . 108 . 5  103 . 1  102 .7 98 .8 98 .8  100 .0 
Av . daily gain, lb . 
33-60 lbs .  0 .92 1 . 21 1 .08 1 . 27 1 .22 1 . 25 
60-110 lbs .  1 . 46 1 . 79 1 . 76 1 . 79 1 .88 1 .84 
110-200 lbs .  1 .86 1 . 70 1 .84 1 .92 1 .90 1 .92 
Entire period 1 . 5 3  1 . 66 1 .64 1 .73  1 .73 1 . 74 
Av . daily feed, lb . 5 . 35 5 .67 5 .84 5 .67 5 .90 6 .04 
Feed per lb . gain, lb . 3 . 50 3 .44 3 . 55 3 . 28 3 . 42 3 . 49 
1 C - chlortetracycline ; E - erythromycin; SPS - streptomycin-penicillin-sulfa-
quinoxaline ; PS - penic illin-streptomycin; T - Tylosin . 
2 One pig died in each lot . Cause of death was not related to experimental 
treatment . 
Table 3 .  Experiment II. Effect of Antibiotics in Swine Rations 
Lot 1 2 3 4 5 6 ceatment.1 Control c AA SPS PS T 
vel, f!JIJ/ton None 25-12 . 5  90 50-25 40-20 20-10 
No . of pigs 12 12 12 12 12 12 
Av . initial wt . ,  lb . 26 .7  26 .8 26 . 7  26 .6  26 .8 26 .8  
Av. final wt . ,  lb . 172 .9 191 .8 183 .0  186 .4 178 .9 191 .9  
Av •. days on exp . 103 .0 102 .8 102 .6  102 . 8  102 .8 101 . 5  
Av . daily gain, lb . 
26-110 lb s .  l . 19 1 . 32 1 . 34 1 . 35 1 . 31 1 . 39 
Entire period 1 .42 1 .60 1 . 53 1 . 55  1 .48 1 . 63 
Av. daily feed 4 . 27 5 .01 4 . 66 4 . 96 4 .70 5 .07 
Feed per lb . gain , lb . 3 .01 3 . 12 3 .05 3 . 19 3 . 18 3 . 12 
1 c -ctilo�-tetracycline ; AA - arsanilic acid; SPS - streptomycin-penicillin-sulfa-
quinoxaline ; PS - penicillin-streptomycin; T - tylosin . 
• 
-
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LYSINE SUPPLEMENTATION OF OAT RATIONS FOR PIGS 
Wayne F .  Larson , Robert w .  Seerley, and Richard C .  Wahlstrom 
Cereal grains contain protein of poor quality because of a deficiency of certain 
essential amino acids . Lysine is  the essential amino acid that is most deficient 
in most cereal grains . The value of lysine supplementation in swine rations has been 
studied with rations based largely on corn or sorghum as the cereal grain . Since 
oats is an important feed crop in South Dakota and contains from 3 to 5 per cent 
more protein than corn,  it is used as a part of many swine rations . Because of its 
high protein content less protein supplement is included in oat rations . This,  
therefore , can result in rations low in lysine . The work reported here was con­
ducted to determine the effects  of lysine supplementation of oat and oat-corn rations 
and to compare the performance of these rations to that of rations containing soybean 
meal. 
Experimental Procedure 
Three separate trials have .been conducted in this experiment . In the first 
trial 72 weanling pigs were allotted into 12 lots of six pigs each . Two replicated 
lots were fed each of six ration treatments as described in table 3 .  Pigs used in 
replicate I were approximately 5 weeks of age and averaged 20 pounds in weight and 
were fed for 63 days while the pigs in replicate II were about 7 weeks of age and 
weighed 28 pounds initially and were fed for 43 days . 
In trial two , 48 weanling pigs were divided into 12 comparable lots of four pigs 
each . Again, two lots  received each of the six ration treatments as described in 
table 4 .  These pigs were approximately 8 weeks old and replicates I and II averaged 
42 and 37 pounds respectively .  Both replicates were fed for a 56 day period . 
Seventy-two weanling pigs were used in trial 3 .  Replicate lots of six pigs 
per lot were used for the six experimental rations , which are described in table 2 .  
The treatments were : 
Lot 
1 
2 
3 
4 
5 
6 
Oats 
Oats plus 0 . 1% lysine 
Oats-corn 
Oats-corn plus 0 . 1% lysine 
Oats-corn plus O .'C'fo lysine 
Oats-corn-protein supplement 
Feed and water was offered ad libitum in concrete floored pens in all trials . 
The composition of the rations fed is shown on page 2 .  Lysine was added as L-lysine 
monohydrochloride . 
Table 1 .  Trial I and II . Composition of Rations ( Per Cent ) 
Ration A Ration B Ration C Ration D Ration E Ration F 
Corn 48 . 6  41 .0 
Oats 87 . 5  87 . 5  87 . 5  97 . 5  48 .6  41 .0 
Sugar 10 .0  5 .0 
Soybean meal 5 .o 10 .0 15 .2  
Dicalcium phosphate 1 .0 1 .0  1.0 1 .0 1 .0 1 .0 
Limestone 0 . 7  0 .7 0 . 7  0 .7 LO 1.0 
TM Salt (Hi Zn) l 0 . 5  0 . 5  0 . 5 0 . 5  0 . 5  0 . 5  
Vitamin supplement 0 . 3  0 . 3  0 . 3  0 . 3  0 . 3  0 . 3  
1 Added to supply 2 mg . riboflavin, 4 mg. pantothenic acid, 9 mg . niacin, 10 mg . 
choline , 10 mcg .  
pound of ration . 
vitamin B12, 1134 units vitamin A and 142 units Vitamin D per 
Table 2 .  Trial III . Composition of Rations ( Per Cent ) 
Lot No . 1 2 3 4 5 6 
Corn Same 48 . 5  Same Same 41.0 
Oats 97 , 5  as 48 . 5  as as 41 .0 
Soybean meal l 3 3 15 .2  
Limestone 0 . 7  plus 1 .0  plus plus LO 
Dicalcium phosphate 1 .0  0 . 1% 1 .0  0 . 1,, o . 'C!{o  1.0  
T .  M. Salt (Hi  Zn) 0 . 5  lysine 0 . 5  lysine lysine 0 . 5 
Vitamin supplementl 0 . 3  0 . 5  0 . 3  
- - -·  
1 Added to supply 2 mg . riboflavin , 4 mg . pantothenic acid, 9 mg. niacin, 10 mg .  
choline , 10 mcg .  vitamin B12, 1134 units vitamin A and 142 units vitamin D per 
pound of ration . 
. 
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SUmma.ry of Re sults 
A summary of the . re sults of the first trial is pre sented in table 3 .  An 
increase in both rate of gain and feed effic iency occurred when lysine was added 
to Ration A .  The younger and smaller p igs in replicate I re sponded to O . 'J{o 
supplemental lys ine whi le for the heavier pigs in replicate II the 0 . 1% leve l of 
lysine was most benef ic ial . In both replicate s the be st rate of gain obtained on 
the lysine supplemented rations was similar to that obtained on the l<Y{o soybean meal 
ration . 
The result s  of trial 2 are shown in table 4.  Both replicate s of p igs performed 
s imi lar ly . Supplementation of Ration A
.
with O . l'{o lysine increased the rate of gain 
more than did the higher level of lysine and the gains were ab.out equal to those of 
the pigs fed the 10 per cent soybean meal ration , Ration c .  Ration D which con­
tained s lightly more lysine than Ration A because of the greater amount of oats was 
le s s  consistently improved by lysine supplementation . 
In trial 3 (Table 5 ) ,  the p igs fed the oats -corn, soybean meal ration gained 
s ign ificantly faster and more effic iently than the other experimental treatments .  
In general, the performance of lots l through 5 was rather poor . 
Supplemental lys ine improved oat and oats -corn rations . The oat ration was 
improved 5 per cent by the addition of 0 . 1  per cent lys ine and the oats-com 
ration was improved 42 and 65 per cent by O . l  per cent and 0 . 2  per cent lys ine , 
re spective ly .  
An interesting ob servation i s  that pigs in all lots consumed approximate ly the 
same amount of feed daily, but the rations with poor quality protein would not 
support good growth . 
lifsine improved the feed effic iency of the pigs fed the oats -corn ration but 
failed to improve effic iency in the case of the oats ration . 
The oat s -com ration appeared to be more defic ient in lysine and po s s ib ly 
poorer in prote in quality than the oats ration . When one half of the oats was 
replaced by corn ( lot s  l and 3 )  average daily gains decreased o .42 pound s . The 
higher protein content of oats supported more growth . 
Tab le 3 .  !.if s ine Supplementation of Oat Rations - Trial la 
Ration A Ration A Ration A 
fo .  l'{o fo . rc1i  fo . Jfo  
Ration A L-lys ine L-lysine L-lysine Ration B Ration C 
Av . daily gain, lb . 
Rep I o .48 0 . 52 o . 44 0 . 69 0 . 53  0 .65 
Rep II o . 45 0 .81 o . 66 0 .60 o . 86 0 .85 
Av . o . 47 0 .67 0 . 55 0 .65 0 . 70 0 . 75 
Av . daily feed, lb . 
Rep I 2 . 10, 2 . 05 2 . 39 2 . 32 2 . 36 2 . }0 
Rep II 2 . 36 3 . 15 2 . 83 2 .88 3 . 33 3 .07 
Av , 2 . 23 2 . 60 2 .61 2 .60 2 .85 2 . 69 
Feed/lb . gain , lb . 
Rep I 4 . 39 3 .95 4 . 59 3 . 35 4 . 29 3 . 52 
Rep II 5 .26 3 .91 4 . 24 4 .79 3 .87 3 .61 
Av . 4 . 83 3 , 93 4 . 42 3 .98 4 .07 3 . 57 
a Six pigs per lot . Initial wt . ,  Rep I ,  20 lb s . ;  Rep II, 28 lbs .  Te st period 63 
days , Rep I and 43 days , Rep II . 
Table 4 .  IQrsine Supplementation of Oat Rations - Trial 2a 
Ration A Ration A Ration D e ;.o . J$  0 . 25°/o /.0 . 1% 
Rat ion A L-lysine L-lysine Ration D L-lysine Ration C 
Av . daily gain, lb . 
Rep I 0 . 59 0 . 87 0 . 72 0 . 72 o . 84 o . 86 
Rep II 0 . 60 o . 86 0 . 78 0 . 75 0 . 76 0 . 90 
Av . 0 . 60 0 .87 0 . 75 0 . 74 0 . 80 o . 88 
Av . daily feed, lb . 
Rep I 3 . 00 3 . 59 3 . 26 3 . 26 3 .83 3 . 28 
Rep II 3 . 21 3 . 55 3 . 57 3 . 38 3 . 21 3 . 44 
Av . 3 . 11 3 . 57 3 . 42 3 . 32 3 . 52 3 - 36 
Feed/lb . gain , lb. . 
Rep I 4 .97 4 .05 4 . 43 4 . 43 4 . 49 3 . 73 
Rep II 5 . 24 4 .06 4 . 49 4 . 42 4 . 14 3 . 76 
Av . 5 . 11 4 . 06 4 . 46 4 . 43 4 - 32 3 . 75 
a Four pigs per lot . Initial wt . , Rep I, 42 lb s . ;  Rep II, 37 lb s .  Te st period 
56 days . 
Table 5 .  Lys ine Supplementation of Oat Rations - Trial 3a 
Lot No . l 2 3 4 5 6 
Oats Oats /. Oats- Oats -Corn Oats-Corn Oats-Corn 
Treatment 0 . 1% lysine Corn /. 0 .  l"J, f O .cfo Protein 
lysine lysine suppl .  
Av . daily gain, lb . 
Rep I 1 . 30 1 . 31 0 .89 1 . 30 1 . 37 1 . 68 
Rep II 1 .06 1 . 16 o . 64 0 .87 1 . 15 l . 42 
Av . l . 18 1 . 24 0 . 76 l .08 1 . 26 1 . 55 
Av . daily feed , lb . 
Rep I 5 . 08 5 . 66 5 .03 4 . 86 5 . 17 5 . 26 
Rep II 4 . 26 5 .08 3 . 81 3 .88 3 .98 4 . 85 
Av . 4 . 68 5 . 37 4 . 44 4 . 37 4 . 56 5 .07 
Feed per lb . gain ,- lb . 
Rep I 3 .90 4 . 33 5 . 62 3 . 74 3 .78 3 . 12 
Rep II 4 . 03 4 . 37 5 .98 4 . 46 3 . 46 3 .42 
Av . 3 . 96 4 . 35 5 .8o 4 . 04 3 . 62 3 . 27 
a Six pigs per lot . Initial we ight , Rep I ,  3 5  lb s . ;  Rep II, 32 lbs .  Test per iod 
was 105 days for both replicates .  
-
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CORN AND GRAIN SORGHUM RATIONS WITH VARIOUS PRCfrEIN SUPPLEMENTS 
Richard c .  Wahlstrom, Robert W .  Seerley and Gerald E .  Poley 
Grain sorghums are being grown more extensively in many parts of South Dakota . 
The increased use of grain sorghum has been brought about by the development of 
early maturing, high yielding sorghum varietie s .  
The following experiment was conducted to study the relative values of ground 
yellow corn and grain sorghums and also to study the value of various protein 
supplements . 
Experimental Plan 
Seventy-two purebred and crossbred pigs were divided into twelve lots . The pigs 
were allotted according to litter and weight and placed on concrete dry lots with 
free access to feed . The composition of the rations is  given in table 1 .  
Table 1 .  Percentage Composition of Rations 
Weaning to 100 lbs .  
Lot No . 1 2 3 4b 5 6 
Ground yellow corn 82 . 1  86 .o 
Ground sorghum 86 . 3  86 . 3  82 . 1  90 . 2  
Soybean meal 15 . 5  6 . 5  11 . 3  11 . 3  15 . 5  4 . 4  
Tankage 6 .4 4 . 4  
Dicalcium phosphate o .8 0 . 2  o . 8  o .8 o .8 0 . 3 
Limestone 0 .9 0 . 3 0 . 9  0 . 9  0 .9 0 . 5  
Trace mineral salt 0 . 5  0 . 5  0 . 5  0 . 5  0 . 5  0 . 5  
Vitamin -antibiotica 0 . 2  0 . 2  0 . 2  0 . 2 0 . 2  0 . 2  
Crude protein content , <foe 15 . 28 15 . 10 14 . 22 14 . 72 15 - 78 
100 to Market Weight 
Ground yellow corn 88 .o 90 .9  
Ground sorghum 93 .6  93 .6 88 .o 94.8 
Soybean meal 9 . 5  3 . 7  4 .o 4 .o 9 . 5  1 .6  
Tankage 3 . 7  1 . 6  
Dicalcium phosphate o .8 0 . 3  0 .7 0 . 7  o . 8  0 . 5  
Limestone 1 .0  0 .7 1 .0  1 .0 1 .0  o .8 
Trace mineral salt 0 . 5  0 . 5  0 . 5  0 . 5  0 . 5  0 . 5  
Vitamin-antibiotica 0 . 2  0 . 2  0 . 2  0 . 2  0 . 2  0 . 2  
Crude protein content , <{oC 12 . 38 12 . 10 12 .07 11 . 79 13 .91 11 .82 
a Furnished 2 mg . riboflavin, 4 mg .  pantothenic acid , 9 mg . niacin,  10 mcg .  choline 
and 10 mg . antibiotics per pound of ration . 
b L-lysine added at O . l<fo .  
c By analysis . 
Summary of Results 
The results of the se stud ie s are pre sented in tab le 2. Pigs fed rations which 
contained corn as compared with sorghums with protein supplements of either soybean 
meal or soybean meal-tankage produced the faster rate of gain and be st feed 
conversion . Although the gains and feed convers ion of the lots fed corn and soybean­
tankage were somewhat poorer than the corn-soybean meal ration during the first 
period ( to 100 lb . ), thi s difference fai led to show up at the end of the exper iment . 
It might be noted that the ration containing tankage even produce d  s lightly greater 
gains over the whole expe riment . No improvement was noted when the animal prote in 
was added to the sorghum rations ( lot s 3 ,  5 vs . 6) . 
When sorghum replaced corn in the ration on a pound for pound bas i s  ( lots 1 
vs . 5 )  average daily gains were reduced 17 per cent and feed conversion reduced 11 
per cent as the se lots gained from weanling to 100 pound s .  Similar re sults were 
shown for the last period . 
In lot 3 the soybean meal content of the ration was lowered so that the crude 
prote in leve ls of lots 1 and 3 would be nearly equal . With crude protein level s  
of the sorghum and corn nearly equal, the gains i n  the sorghum lot s  were 11 and 16 
per cent le s s  for the first period and entire experiment re spective ly . Feed 
conversion was 9 and 14 per cent poorer dur ing the first period and entire experiment 
respective ly for the se same sorghum rations . By comparing lots 2 and 3 with lot 6 
it can be seen that the corn ration ( lot 2) produced 6 per cent faster gains and 11 
per cent better feed efficiency than d.id the sorghum ration ( lot 6 )  of comparable 
prote in c ontent . The only d ifference found between lots 3 and 6 was a slightly 
bett�r feed effic iency obtained with lot 3 during the f ir st period as i s  shown in 
tab le 2 .  
L-lysine was added at the • l'fo leve l to the sorghum ration fed lot 4 .  In 
compar ing lot 4 with lot 3 ,  which received the same ration as lot 4 except ·for the 
added lysine , the only differences were s lightly better gains a.nd feed effic iency 
in favor of the lys ine lots . 
-
Lot 
Type of d iet 
No . of pigs 
Av . initial wt . ,  lb . 
Av . final wt . ,  lb . 
Total no . days on te st 
Av . daily gain , lb . 
First period ( to 100 lb . )  
Entire experiment 
Av . daily feed , lb .b 
Av . feed per lb . gain , lb . 
First period ( to 100 lb . )  
Entire experiment 
a One pig removed . 
b Entire experiment . 
Tab le 2 .  Re sults 
1 2 
Corn-
Corn- Soy-
Soybean Tank.age 
12 12 
30 . 1  30 . 1  
204 . 6  209 . 2  
107 108 
1 . 42 1 . 36 
1 . 63 1 . 70 
5 . 31 5 . 58 
2 . 87 2 . 94 
3 . 26 3 . 28 
3 4 
Sorg-
Sorghum- hum-Soy 
Soy /. 0 . 1% 
Lysine 
12 12 
30 .0 29 .9 
200 . 2  201 . 6  
124 124 
1 . 26 1 . 32 
l . 37 1 . 38 
5 . 22 5 . 12 
3 . 15 3 . 16 
3 . 81 3 . 71 
5 6 
Sorg- Gr . Sorg-
hum- Soy-
Soy Tankage 
lla 12 
29 . 3  30 .0 
176 . 4  173 . 4  
113 113 
1 . 18 1 . 28 
1 . 30 1 . 27 
4 . 43 4 . 62 
3 . 24 3 . 32 
3 . 41 3 . 64 
